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DETAILED ACTION 

Claim Objections 

1 . The numbering of claims is not in accordance with 37 CFR 1 .1 26 which requires 
the original numbering of the claims to be preserved throughout the prosecution. When 
claims are canceled, the remaining claims must not be renumbered. When new claims 
are presented, they must be numbered consecutively beginning with the number next 
following the highest numbered claims previously presented (whether entered or not). 

Misnumbered claim 50 has been renumbered 49. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1 5-1 9, 21 , 25-30, 32, 36-41 , 43 and 47 are rejected under 35 
U.S.C. 102(e) as being anticipated by Ng et al. (U.S. 6,667,360). 

4. Regarding these claims, the applicants claim a tool comprising a plastic material 
and nanoparticles embedded in the plastic material (Claim 15). The plastic material is 
provided as block material or casting material (Claim 16). The nanoparticles have size 
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in the range of 15-250 nm (Claim 17), are used in the amount of 5-60 wt% relative to 
plastic material (Claim 18), and are widely homogeneously distributed in the plastic 
material (Claim 19). The plastic material is further specified as having a glasslike 
amorphous structure (Claim 21) and being a polyurethane or an epoxy resin (Claim 25). 
Claims 26-30, 32 and 36 further claim a conversion tool. Claims 37-41 , 43 and 47 
further claim a cupping tool. 

5. Corresponding to the limitations set forth in these claims, Ng et al. (Ng, hereafter) 
teaches a polymer nanocomposite stamp comprising a polymer resin and nanoparticles 
embedded in the resin (col. 2, lines 12-20). The composite material is clearly provided 
as a block or casting material as it is disclosed that "the mixture was poured into a 
preheated silicon mold and cured at 75°C for 2.5 hours and then at 120°C for 2.5 hours" 
(col. 6, lines 7-9). The nanoparticles have size in the range of 1-100 nm (col. 1, line 47) 
and an example of TiC>2 nanoparticles with average size of 32 nm is disclosed (col. 5, 
line 65). The amount of the nanoparticles relative to the resin is 1-50 wt% (col. 1, line 
46). The nanoparticles are inherently distributed homogeneously in the resin as it is 
disclosed that "the Ti0 2 fillers were dispersed in the epoxy by placing the mixture in an 
ultrasonic bath at 60°C for about one hour" (col. 6, lines 3-5). The polymer resin has, by 
definition, an amorphous structure (Encyclopaedia Britannica), and is disclosed as an 
epoxy or polyurethane (col. 1 , lines 48-50). 

6. The examiner notes that "synthetic resins are not clearly differentiated from 
plastics" (Encyclopaedia Britannica). The examiner also notes that a stamp is a tool 
used in conversion and cupping processes (Encyclopaedia Britannica). 
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Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

9. Claims 20, 31 , and 42 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Ng et al. (U.S. 6,667,360) in view of Arpac et al. (U.S. 6,291,070). 

1 0. Claim 20 recites the tool of claim 1 5 wherein the nanoparticles contain a surface 
modifier. Claims 31 and 42 are identical to claim 20 but pertaining to a conversion tool 
and a cupping tool, respectively. 

11. Ng teaches a polymer nanocomposite stamp as described above but fails to 
teach nanoparticles having surface modifier. 

12. Arpac et al. teaches a nanostructured molded article comprising a composite 
which comprises nanoparticles "having polymerizable and/or polycondensable organic 
surface groups" (Abstract). The preparation of the article involves a step of curing at a 
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temperature of 60-1 50°C (col. 1 , line 56). The particles comprises TiC>2 nanoparticles 
(col. 2, line 17) having a preferred mean diameter of 5-50 nm (col. 2, line 13). The 
organic groups preferably include an epoxy group (col. 3, line 5). The disclosed article is 
recommended for numerous uses, including casting moulds (col. 9, line 61) and tools 
(col. 10, line 2). Arpac also teaches that [Motivation] the use of the surface-modified 
nanoparticles in a composite improves scratch and corrosion resistance properties of 
the composite (col. 9, lines 16-18). 

13. In light of such benefits and since both disclosures by Ng and Arpac are in the 
same field of endeavor (nanocomposite) and deal with similar treatment temperature, 
the same curable organic group (epoxy), the same type of inorganic nanoparticles, and 
both disclosures are directed to the same uses, it would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to employ the surface- 
modified nanoparticles taught by Arpac in the nanocomposite taught by Ng so as to 
improve the properties such as scratch resistance and corrosion resistance of the 
composite due to the covalent bonding between the particles and the resin. 

14. Claims 22-24, 33-35, and 44-46 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ng et al. (U.S. 6,667,360) in view of Saigo et al. (U.S. 6,214,277). 

15. Regarding these claims, claim 22 recites the tool of claim 15 further comprising a 
material with gliding properties embedded in the plastic material. Claim 23 specifies the 
amount of said material with gliding properties to be 10-60 wt% relative to the plastic 
material. Claim 24 specifies said material with gliding properties to be selected from the 
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group consisting of graphite and molybdenum sulfide. Claims 33-35 further claim the 
conversion tool of claim 26. Claims 44-46 further claim the cupping tool of claim 37. 

16. Corresponding to the limitations set forth in these claims, Ng teaches a polymeric 
nanocomposite stamp as described above but fails to teach an inclusion of a solid 
lubricant in the composite. 

17. Saigo et al. teaches a plastic composite to be used in gears, bearings, and 
molded parts with excellent friction and wear properties (Abstract). The composite 
comprises solid lubricants such as graphite and molybdenum sulfide embedded in a 
plastic material (col. 1 , lines 26-27). The lubricant is employed in an amount of 5-25 
wt% relative to the plastic material (col. 7, line 49). Saigo also teaches that [Motivation] 
the inclusion of the solid lubricants gives the gears, bearings, and molded parts 
"improved friction and wear properties and excellent recyclability at a low cost" (col. 2, 
lines 58-61). 

18. In light of such benefits and considering that both disclosures by Ng and Saigo 
are concerned with polymeric composites for use in molded parts and both are directed 
to improving the mechanical properties of the composites (Ng: col. 1, line 12; Saigo: col. 
1, lines 19-23), it would have been obvious to a person having ordinary skill in the art at 
the time the invention was made to combine the solid lubricants taught by Saigo in the 
nanocomposite taught by Ng so as to prepare tools and molded parts with improved 
friction and wear properties as well as excellent recyclability at a low cost. 
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19. Claims 48 and 49 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ng etal. (U.S. 6,667,360). 

20. Claim 48 recites a method for converting a metal work piece using a conversion 
tool identical to that recited in claim 26, and claim 49 recites a method for cupping sheet 
metal using a cupping tool identical to that recited in claim 37. 

21 . Ng et al. teaches a polymeric nanocomposite stamp, which can be used for 
converting metal work piece and cupping sheet metal, as described above. The 
examiner notes that methods of converting and cupping metal using stamps are well 
known (Encyclopaedia Britannica), and it is obvious that a person having ordinary skill in 
the art can readily use the disclosed stamp for converting and cupping metal. 



Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Vu Nguyen whose telephone number is (571)270-5454. 
The examiner can normally be reached on M-F 7:30-5:00 (Alternating Fridays). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, D. Lawrence Tarazano can be reached on 571-272-1515. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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